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> i* U > ^XST?l«fSBSgSIJ 3 5a tffflW, L, ^VN#N8ftJi 3 2 ©M 32 a©* 

*^3SMttl3 1 £312 3 3©|ffltC:fr&LT^S©T?M##-Hfr 

©SSHKttM £ L T tUB-Brf, ±SH L Ea4gs©3&* & I8 Jf "f 5 3 £ #T? £ 

So 

[0 0 9 3] 

* fcfll*. H 1 B 2 T?t*«fffi*«ttM 3 2 (4, ffiflttg 2 &$»|£Jg 3 3 W 
©|BI|»LJCtiJSS4x-B^, *©IKffli» t&flB#«tt»3 2(OSB#3 2 a©KJ*J: 

^K^ot^So *si9SBiSRSLwe©^«ji3 2&tft&3B#8H£*3 2 

[0 0 9 4] 

tfTIBAy *7>f ;^>^I3 5 03SB&3 5 a TfcSfeTJgjfcStlfc^NKttS 
3 2©$B«S3 2 a JSW*©#N8teS 3 2 3. V > y®»ffe5t»ti*^/h 

2 fit#i:^2SMtti3 3 nmtebtizirnvtms 2 b©njy& 

_hlB LfcJ:^C3 AJSHT fc*v*fl|ff tnrii T'MfBIS 2 £MS'I£JB 3 3 

o 

[0 0 9 5] 

/fcK«prc3 A~i o Afc?*vMKJ*T*^»S;riTv*<&. i©feft{Sx^;i/^-ffl 
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stmmm^nz. & © -e & 5 « 

[0 0 9 6] 

* feH 1 &tm 2 ic^i- * e> tcttfsa^ 2 M^ttM 3 3 f&ia? u 

ftStffI3SS2/R33HBf£»3 3©KJp:$:MMt--5o ZL tlK. «fc o TfaSBfl 3 £3»f£ 

m®&& m izmit m & z n & t v * o & r a &m ^ = 

[0 0 9 7] 

6<£>/W hffilifeS8®3 6ai U e>lCA>f hW^#fCj£#o T7£ffc£ tlT 
[0 0 9 8] 

ioT^*a*i, B&fB7';-^ttii2 8<o*^-isfl!iaB»c±^#«««rffi*2fi» 



2 3 
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[0 0 9 9] 

Ef4-eiiifria7U-^ttM2 8(Dm^^D<D^mmmt. /wh^fa (m 

[0100] 

04 T-i±, iff sb y y -iKffiJi 2 8 (Dss^Mfliasspcictt, t&iB^^asD© 

MJS2 8©^^g|5DCD^M^T*<Z)^IS^&jgiElC^e)fe«)T% Iff SB "7 
[0101] 

04lCa*-t£2iR33HKtt»3 3 3 {C^f H 2 &&fiBffi» 3 3 

® 5 tt0 4 jCjS*««fcffiJ*?*:-/&fcl*fr 6 Y - Z¥ffi 

[0102] 

fefeH5K:a<-rWS^ttffi*^tt, 15137 y -MS 2 8&tf»3K»«ffiM3 
[0103] 

H5KI^J;^K:«&ia*2S3S»KttJi3 3 tt, |ff«7U-«tt»2 8±tC^ 



ffi|I#2 003-3019548 



#2002—206544 



CCD^^«±, fc,fctf^y*:7-f ;i/=¥-Vv:/JS3 5±lC*T?&tfT7gfifcS*lT 
[0104] 

S5iC^^J:e)tC|ufBm2M^attJS3 3 hffit®ffi3 3 a ft, mflH7 

ij-«tt!2 8 0>/\>f M«ffl2 8 a J;U%fE«^i:CD*ffRl®W{C^SL/, 
t&SBSI 2 fitf&m&M 3 h{ftj#^ffi3 3 aj:»J%A>f h<U (EI^Y^|nJi!l 

) £ttlMB/ty ;i/^f-V^^"JS3 5#^/&2*l£^ffiUC&oTV^ 0 fit 

B«fBII2M5aSttJf 3 3 Ju^fetSflBA'y »»;^I3 5_L&c^ttT«*§ 
Jf3 4 jWfft2*lT^£. 
[0 10 5] 

01^V>bS5lC^-t^^m^T*tt, W7'J-lKttl2 8tt2JHt& 

t?*>»j, }m®.w®M2 7 nm-tz>moMtf> cof e^co&i£<Dmmm±m 

29£&oTVA.g> 0 tiM£#f*Jtf 3 0 &N i Fe^ifClttSfit'M^IlT 
[0 10 6] 

l&IB7U-«tt*2 8^j:^^tt#!^©#JST^3tlTV^T : b J:v>„ 8H£#f*fc 
btttN i Fe^, CoFe-^-^, CoFeNi^, Co, CoNi^M 
if&a^T?^So r©e>^#tCBfffH^U-^ttJi2 8 5:CoFeN i ££"T*?£j& 

[0 10 7] 
[0108] 

8«t5ff3 7a, 3 7 b, 3 7 c tf>#Jf tet-^T^ffi*m©JST*& V , 
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[0 10 9] 

MMJS3 7ctt, C o F e&±X*&f&2ftZ>Z b<, Z *l fC <fc o T fuSE 

^f4MMJf3 7 c £frf^Jg3&3i&Mi«3 1 P^T^£1-&£»?li?^#£*#< 

[0 1 10] 

0 6 iC^-T 3 IM©#S0ffi^fct £LTte, M;U«'f£WJf3 7 a : C 
o F e /mmiPcM 3 7 b : N i F e /W&M^M 3 7 c : C o F e ZWiBXZ 

[0 111] 

^'[4^M(D^-e^$tife7';-^ttji2 8(7)j^j?ti3 oa~ 5 o Ammxrn 

J&Jfctt, W*.\i C o & 9 0 a t %, Fe^lOat 
[0 112] 

[0 1 13] 

t^39, 4 i ©jfttaffiM-efeu, ^4 o©jitt*?Kf£tt»isfMT?a>*. & 

ttl 3 9 fc <fc^ttS4 1 M^l^N i F e C o F e CoFeN 

i^, co, c on i&±f£¥<DM&ttmx&f&znz>o z.o?%mcmm 

3 9W/*t(j:ittl4 1 CoFeN i tlS r £: £W£ 

L M^ibi: Itlt F e ffi 9 a t %&>±X* 1 7 a t %J^T, Ni^O. 5 a 
t %&>±T* 1 0 a t %J^T. i'JKo(!)a t % T* & S :i £ 2> W £ bVN D 
[0 114] 

rtifcj: UtafH^ffiM3 9, 4 1 r^tcffi&< RKK Y^Sf^ffllC J: 5>M^#$: 
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*£<T*££„ Mkfomz&XifyyU >y^i# (H s f ) ^2 9 3 (kA/m 

3 X 1 0"S^3 X i o" 6 ©iTOCJK*Sii:^t^, Jfe§Ii)?:7 9 0 ( 
A/m) J^T&C/h£ 
[0 115] 

N KDfMtCi^^m^t* ( A R) ^ig^flS^ (AR/R) (Dl&ffi&WMZ 
[0 116] 

^ fetfjSH^ffitfKJf 4 0 R u, Rh, Ir, Cr, Re, C u tf) ? t> 1 
[0 117] 

tfffa^ffijs 3 9 (DmmM?Li£ 3 5Aiit v ^^ffitfira® 4 o itmz.it 9 a 

ggf, trjfa^ffijf4 l ©J^ffliMx-li l 5A^-e^StiS„ 

[0 118] 

t frmmm&m 3 9 ^gftwi 2 1 n^mizit. c o f e o 
m2nt~t&mw±mtfm-i*>ftT\<^T*j£i<K ^^izit, mmm^m4 1 ti3 

jK3i»l4S3 1 riiCC o F e^:£^J&£*l£^£M#^#LTV^%i:V^ 
[0119] 

frfrZ>m&. m&m 3 9 &t>V£ fcfcMBte/^ lKoFeNi ^"C?0^$ 
BtftHC o F e N i^©F e©«li7JS?%g±T' 1 5l?%g 

Ti5\ n i ©W{i5i?%g±t i 5i?%grt\ a u ©iia$;j:ti±c o -e 

[0 12 0] 

^*UCJ: UfrjfBMlJS3 9, 4 1 ^^£^3 R K K Y^SfEffilCfcttS^m 
^-£a#£3§K-t£^ So AfttfJlcte, xtf>^n^y^# (Hs f) 
5:^2 9 3 (kA/m) IZt. T**g < ~t Z> Z. HtfT2ZZ>o J:oT^'ffijf3 9, 4 
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[0121] 

e» 3 x i o~ 6 <Dmm\HKU&>z>z.ttfx*g, ztcumiiiti 9 0 (A/m) jsat 

[0 12 2] 

0 8 tt*»WKlfeWS 7 U -^'14® 2 8 CDgfJ^^ffiSr^t-^^^rSiaT^ 
S o i 08SC^t7'J-iftl2 8CH fKl4 2, 4 4f|{:X^^fii7-|i4 
3#0$;£*lTV^ o tufHX^^^9-m4 3 tC^, S 8 Km* «fc e> IC&M ( 

Kmikznx^&o 

[0123] 

iftl4 2, 4 4 ICttN i F e C o F e CoFeNi^, Co 

, con i&i&tezam&ttmtf&imzftZo 

[0124] 

y U -fiStttM i*j £ it l J £ r £ # «rtB & s . 

[0 12 5] 

m (AR/R) <Z)ft± j?£ffi#©fa_t£:0*;ifctfRrtBK:fcS. 
[0 12 6] 



2 8 



miE#2 003-3019 5 48 



#2002—206544 



JS4 2iffi^iftt5. zL<Dmitm^^^^^-B4 3 1 Lxmrnz^zzz. 

^t^5 0 * tTtrfIHX^^^9-M4 3±tC^'[4M4 4 
[0 12 7] 

ItffB^^^-ffiM 2>(DUnt.hX\t. Fe-O, Ni-O, Co-O, C 
o-Fe-O, Co-Fe-Ni-O, Al-O, Al-Q-O Cl^T'QliB 
, Si, N, Ti, V, Cr, Mn, Fe, Co, N i ft bMIRZ *l& 1 &Gk± 
) , R-O CiT'RiiCu, Ti, V, Cr, Zr, Nb, Mo, Hf, Ta 
, W^f)M$tl5 lSJ^Jl) (DWtitm. Al-N, Al-Q-N UltQtt 
B, Si, O, Ti, V, Cr, Mn, Fe, Co, N i S> 3B#* 3 *l S 1 
_fc) , R-N (IltRttTi, V, Cr, Zr, Nb, Mo, Hf, Ta, W 

frbMffi-znz m&>±) oymtm. ¥^JB*-f y*9~£&fc*f&s§3*t?£s 

o 

[0 12 8] 

5. 

[0129] 

H9 IC^^U -attM 2 8li, ^M4 5£^W? KM 4 6hT?*^StlT 
V>£„ lafBA^ # KM 4 6 liUxtfC u, Au, Cr, R u & if T^^Stl^o 
BtjfB^ffiJI 4 5 &±N i F e^&, C o F e CoFeNi^, Co, Co 

[0 13 0] 

y^trxo-g*^ (±rej^^t°> •. u P spin) sc^i^f^sw!^ ( 

mean free path) £S£tfU V\;fo*$>£ X H° > 7 4 JV # -%}$k ( s 
pin filter e f f e c t ) tC J: *J *\±y A)\,~7mM%m^&^X 

[0131] 

2 9 ffiE#2 0 0 3-30 19 54 8 
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tzzx-mite^ismsicTjk-rm^ikmmi-iz. »€2 o 3 2* 

^rSltC^tl^C I P (current in the plane) mftffi^ftHtiM*- t^lZftZ 
[0 13 2] 

®(C^b^tt^fBllC?5t£tl^C P P (current perpendicular to the plane) 
m £ H¥ If tl £ « ^ T* & o T =fc J: V n o 
[0133] 

i 2 o 3 ^s i o 2 teE<7)mmMT*Bmznz> a t*t>izz<Dmmm> $>&^\zmi 
mmm £%}i:mT*mm2ftf=.mMmtfm 2 fc&m&m 3 3©^«S3 3 a±ic 

M&ttnnTB is-fr KJff -£7£J&£ *u $ ^ ic suIHie^«±^ <b i&f2fl 2 

m*Mtem 7L r^^n(D±m v - * vm^m®. £ ti & „ 

[0 13 4] 

TfeJ:VA 0 tfffa«'[4Ji«> Ta, Ru, Rh, Ir, Cr, Re, Cu&£f(Z> 
[0 13 5] 

£ £±sb© c p p m<DM%tk mm*-? izmM,tk&m* * w&-t s im&ttmm 
2 7^c ut££(Dim-\imnumxm^tix^ j:vnu fe^vAttgrffa^MM 
j^i-js 2 7^a i 2 o 3 ^s i o 2 &£^mBttmvmf&ztix*)£^ 0 -mm&mm, 
tffii?tt^^>/^^GMRSi«Mi? (cpp-gmr) tmzn 
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(CPP-TMR) fcB*tfft«fll3iT?*<6. 
[0 13 6] 

\* y * n/m&fs.i&tf&b&mmZ'te* *^y hy^jv^^mhx rn.fKM.it ^ 
ffcot^, hy*ftmmzffinM<te>)m,ffiMi*M'\^tez> e 

[0 13 7] 
[0 13 8] 

Eli o&^lhi 9i*miK&*&&&mm*<D&M%&k7F-*-JMM"e& 

So 

[0139] 

mx$>z>o 

[0 14 0] 

2, HJfe«ttt*2 3, *«tt»ffl2 7, 7'J-Iffif2 8, f3SMl3 
[0141] 

01 OlC^f mfe&&M2 3 tt, ffilAtfC o F e^MJf-e^SftfelKttl 
2 4 tm^M2 6 2 6miZ-fr&-t2>Rute¥<D#m&<Dtpm 

M 2 5 t©«l7i'JiM5 0 trflfi^U -«84£Jg2 8 14, CoFe^MJf 
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<ommm±m2 qhn i f s o i:<z>«us«3t-??&So 

[0142] 

^#§0^TttlufB0lM^'[£jt2 2StFi3SMl3 1 PtMn^l 
, $.fzlZ. X-Mn (fc.fz.LXlt. Pd, Ir, Rh, Ru, Os, Ni, Fe 
(D^~?thfr H*ttt2ig±©^iT'l)S) -^^T% &£V^£P t -Mn-X 
7 (fe^'LX' tt, Pd, Ir, Rh, Ru, Au, Ag, Os, Cr, Ni, 
Ar, Ne, Xe, K r <D^?nfr 1 * tz.it 2 «£A±tf)5t;iiT'&£) ^T?^ 

[0143] 

££frftBP t Mn^^^frfeaX-MnCD^T^^nS^fC^VAT, Ptfe 
£V^iX#3 7~ 6 3 a t %<DffiffiT*&£r ttf&t. bV\ 0 £ frffBPtMn 

^S.^5B^ffBX-Mn©^;l?^$tl-^>-^^^cfev^T> p t &5v%t*x#4 7 — 5 

[0 14 4] 

Pt-Mn-X' ©55T?.3*S*l.5-&&»C;i3V*T, X' +Pt#37~6 
3at%©lHT^5 3i:AWtl^o gfffBP t -Mn -X' tf)i£T*^£ 

tl-S-^tcaSV^T, X' +P t #4. 7~5 7 a t %©|gHT?3&S£i:#J: »J#* 

$P>IC. fafBPt-Mn-X' CD^T'atS tl-S^tC V%T, X' #0. 
2-1 0 a t %fflifflt^-5Ii:*W* bV\ fc£U X' P d , Ir, Rh 
, Ru, Os, Ni, F e<D^?nfrl mt. t=.l* 2m&±<D7bmV2b2>m&lZ& 
X' liO. 2-4 0 a t %©«ffll?*5r LVn„ 
[0 14 5] 

*fe*»Wett«fiB*liE3l«tt»2 2(Z)MJ*$:8 0AJ£UiT*3 0 0 AjgtTT? 
3 £ L ^. - v>BlffTfl9«« l fcmm&M 2 2 

ts3i:(auii*7--;i/T% ffiflaig i &&ttt£Ji 2 2 *:B^affi«2 3ra 

&C:*;£&£»^^#&#£££i±£r £l#T*£5o AftlftlCte, 4 8kA/m« 
_h, iA«6 4 k A/mSrjffi^.SS5ift|g^#S:«^$-ftSii:^l?^So 
[0 14 6] 
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*fe#»18-Ctt!&IB*3£a*tt*3 l(Dmmit2 0 AJ^±T*5 0 AJgTFTfJg 
^tSIil^f <fc»J#S: L<tt3 0Ag±T'4 0AJ^Tt«t5o 

[0 14 7] 

±33® «fc e> icfGia^ 3 HBHBttJI 3U50 Aj^T©t»v^Kff •e^'T S 3 £ 

^ifflilcf7--;i/^Ibt : &, tiT8B« 3 &$Httf£Jg 3 itt«flafl:Sg«lbK:< 
< , SfffBH 3 3U7'J -iKttJB 2 8 WJC£iiWg^«##$&£-&'f *> 

2 3 tsc J: e>{c&®icB5t£;ft£r £#fcV\, 
[0 14 8] 

* fef9»» 3 fiaWlttJi 3 1 #2 0A«±» #£L<«3 0 A&>±T'Mf&£tl 
[0149] 

t&mi oj:n<D&o\zmmm3R&i&®.m3 i±iz#m&M3 2 zmm-tz 

zi£T% Hi Oic^i-^jSM^^^a^nT^tufa^sM^'SMS i« 
$ ti -5 © & sa-gj iz Bfrih £ o 

[0150] 

ZlZlT*Buia#»ffiM3 2tt^*||lCj:oTift'fbS*llC< V^ft^JS^feSi^ 
[0151] 

##§B)!Tteirjfa«'l4JS3 2 £R u. Re, Pd. Os, Ir, Pt, Au, 
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[0 15 2] 

r u * zon&mfr hte&imt&m 3 2 <t o tm:s *uc < 

[0 15 3] 

*»WeW:«riB*«tt»3 2 & 3 AJSJLhT? 1 OA^TtMtSitAWtb 
i©iS0*^K)?(iD*l8ttS3 2C«fcoT : bjl^JlcltfSB»3H!a«K , l4JB3 

[0154] 

SI 0JCjg**J:3JCi£*2 0±fc#«ttJI3 2 tt©#ll:iltfet, »1 

nico^# (ih^y^ibi) n i ©i^asstiMai/, 

Jx®.&'\iM2 2 £0)tOTiS2 3 &f«td8tf£M2 4 £.<Dmz&mm&&&& 
#§££-&T, ffffH^'ffiJS2 4<Bflfrffc£0j^Y;£falCHjrr5. 
2 6©8tffctt, f&fBfiBtt»2 4 i:©^T»i&< RKKYffl2f£/SlC«fc IC 
J:oTH^Y^rrRli:l±^lRltcH^S*iS. BafBIg 1 ©MiSI?: 

2 7 0°C£U W^t$^ 8 0 0 (kA/m) ttS. 

[0 15 5] 

£ fe±K L£ «fc e> ic. X(Z)H 1 <ZH8*#T--;WC J: o TffffBfg 3 sssMEJi 

3 1 i:7'J-tKI2 8 £*j*^Sl«'Kl5m»3 0 £ (ZOTC text&^g#Mi#8 

£L&V^&£VUi^£LT%^COffite/jN£V^ fulElg 3 SSftlKtt* 3 It* 5 0 
[0 15 6] 



ffil£# 2003-3019548 



#2002-206544 

[0 15 7] 

ix&z. i 2 &igi ikb-t mM^m^m^it^xm^Lxm^n 

[0 15 8] 

HI llgW'01 2Ii^T^*5 J^IC 01 Olgfe tuIB«'KJS 
3 2±tCU 7 h*7me>\si?* M60 5:Mt5o gtfiai/i?X M6 0 &JC_t 

frbRzumz-itm i 2© £e>&7£mT*&*J. 01 2ic^t- i^xbJf6 o^© 

,&|§6 0 ait. frjfEl^* M6 Q<DTj5lZBf&2ftf=.tyXBQ 0 b0«.6 0 
a £^LTV\£ (m 1 1 . 
[0159] 

h«6 OliifffH^- FI/-T-Y2 1 ><D#^'f£Jf 3 2 *-ecD#Jf 

3 6©^. #{cgaia#«m3 6©A-r h«M3 6 a zmfemmzmfe-t 

Z>fe&KD*j(DX3bV. Wmi Z^MXitmmWTs hM 6 0 izW.tonx\<^te^ 
frjfB#S§l3 6 £>f :t U >^T?|ftit5. 
[0 16 0] 

*»J, ffffBl^X h«6 OtCSfcJxTV^fcV**/- KU>ft2 1 3^b#«M£M3 2 
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ftii, 01 2ic^i-i/^^ b)f6 o©¥®^i:««I^C^i:^So 

[0161] 

HJI3 6fflflHlC/W?7-f (MS) 3 5 5:^>y«tS= HI 

i 4 c^Mira-eteftmaAy * ? ^ y 3 5 ^grffH#jfM 3 6 <d/\4 

h{i^M3 6 a J:Ut>/W h#I (EI^YTjIrJ) CDM^c^t>*ia^^^<7)*ffRl® 

wtfj^®3 6 b kv^mmmfatnttfomm (m^Y^mt^m) <^mmz^ 

[0 16 2] 

*y ttftmZMWlzm&L. Buiai/^^ hJS6 OlC7£f££*i7c^SP6 0 bf*!^ 
mmrty ?7-fKY^l3 5 laSB A >y * 7 -< )V *c *t V 3 

5<Z)^ai53 5 a #tirfB#*Ufl 3 6 ±lzmV ±tfMf&2tlZ> IZLT^Z* 
[0163] 

r<5DXjgicfcv^ffffB;W ^7 ^;i/3r^>yyjs 3 5 Zf&m?z>££cox^v * 
Ment S£2 o^Sic^fbMTjfoi^^ 3 o° -7 0° M^fc^M £ -T* 
rilAW*bV\. rtllCj: UfrjfE/^y ^7^1/^Y>y7l3 5tf>iM3 5 a 

wzmm^mms 6±izmv±tfBf&-tz>z£tfT*gz a ^fcttma^y 

VTs hjf 6 0©T®(7)^-f hTjInlfCfe^S^S^T 1 (0 1 4 £#RS£*l^ 
) ?:MiCiiM1-Sii:T% itfsH/^y V ? ■< fr^W^M 2> 5 OO^SP 3 5 a©# 

«jbi3 6±tc^u±^f ^iR^^t 2 zmfemmftizmM-vg&o ^^3^©^$ 

Tf*^T 2 i£E9 l 9 ©iHllt rfB^fls£c7)*f[BJ®J #ig5t£*ifc££, tufa 

7V-m-&M2 snMmmmmibtftttfaw-frb^j h«tM2 8 a £ -earn 
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[0 16 4] 

tfciODXgt?, IrjfHl^^X M6 0 ±\Z%Ay 9 7 4 *J 7°M 3 5 fcRf 

[0 16 5] 

Ol/^M60 U ItffE^ t> 9 7 4 A/*?* V 7°M 3 5 <D)t®W> 3 5a miZ 

[0 16 6] 

tt§ 0 Z&mm*. t&K#NKttM3 2#3 A— 1 0 A^gGD^SlCfgV^^T* 

3A~i o Anm<nM^mmx*&^x*j, ms^m^m 3 l^f^tis®^ 

[0 16 7] 

rate. hf-A«j± (Mmffi) #1 0 0 0 v5fcm<DJ*y¥-&*%^fr'(* 

>$V>lfX*&2>£:%.m2ft2>o MZ.lt. 1 0 0 V~5 0 0 VOtf-Mff^ffl 
VN&tlS. *mM<D1&nVlZ. 2 0 0V©it'-A«)±©7;i/^> (Ar)>ft 

[0 16 8] 

mi 5 fc^-rxg-m, xiaco-f u >^ic£oTitrfBrw #^>f ;i/3f-v 
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££fflV^0J&bTtK tatHSg 1 2 2 (D£mM#'[4^l^7j ft 
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